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FRUCTOSYLVALINE OXIDASE 

PROBLEM TO BE SOLVED: To obtain a new enzyme, having specific physical properties, 
capable of oxidizing fructosylvaline thereby and useful for diagnosis of diabetes meiiitus 
and index, etc., for blood glucose control of diabetes meiiitus patients. 

SOLUTION: This new enzyme has properties (A) oxidizing fructosylvaline. (B) having 
about 57 kDA molecular weight, (C) having nearly 40°C optimal temperature and (0) 
having s40°C stable temperature range by heat treatment for 10 min. Furthermore, the 
new eruyme is preferably obtained by culturing a microorganism (FERM P-17326) having 
ability to produce fructosylvaline oxidase and fructosylvaline in a sample i$ preferably 
determined by using fructosylvaline oxidase and further, a sensor for measuring 
fructosylvaline and a sensor for measuring HbAlc are preferably prepared by using the 
fructosylvaline oxidase. 
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( 1 ) yivthisiVJV) y*mtt£ ; 

(2) #flfi5 7kDa ; 

(3) Effi&BNOiCffig: 

( 4 ) ££fi££EB4 OOTF ( 1 Oftmmm) . 

[fjf;£Jf 2 ] tdf7E^«L. 7^7 hi^A'D y$ 
[if** 3 ] If^JS 1 ietK<07/P7 h y;UA«j ylHfc 
Sr*g*U &ig*foj^B*£l^4 

tJ>oT, 1 fE»*)7^7 h S^k* 'J ylMbB* 

*JBvvtKfW«97/i/? hwvj yi&tti Zb* 

[M*JH5] HbAl c^Ty^-fhUmTh^ 
X. s»W<7)HbAl cmmi>X7)l>7 Y : sto^}y 
*&JSU mH7)V7 bis)WV) y$r||^3ailEmc7)7 
;l-7 h y^A"j yBHfcBWSrfflwt i i: Sr^tJ 

[H*«6 ] §8*$ 1 ieiJc7)7;I/7 h y^A»j yitffc 

[8*»JS7 ] Sf$3 1 ffitttf>7/i^ b y^A>j yfflk 

B*££tfHbA 1 c7>/-M* •/ K 

[flails ] at $ig l tm<r>y>v9 h y/UA>j ygKt 

[»^«9 3 SfcfcJl 1 ie«!^7;l/7 b ^a'ij ymt 

mmzm^&zkzttmtth. h b a i c ttsra* y 

■9—0 

[000 1] 

l/lzztitm^t: 7tl? h y/PAu yft&lffl-te y^-K 

[0002] 

7-eFu^ft-r^^ksefl^4i^i,„ 

v>Tl±. ^/Dt' $ tiX tUt^t ?a t' y 
(/'ja^/ot'y; HbAl c) ££-fi>,I2:#fc] 

y£*tt&HbA 1 cc?>lF&&Mtm^Zt. axr/u 

bA i cvjk^mmim^msicofo.mmzKm'&z 
tfrh. h b a i c M$»m&M%m<r)%&}s iimm 



[0003] HbAl cfctJUTti. ^T'Ot'yySM 
<D N *SffiO A ij y fc $01/ a - 7, I X V > 1 Z b 

, 7/U7 h y;UA't) y $r H b A l c Wffi^^tfVHt 
LXf$^&ZbtfX'Z&. ■fttbh, 7)19 Vi/ 

jwvjyizttixmm&tt-t&mmim^x. Hb a 

1 c £ 7 «y -fe >f -r I. i 1 3&«BriET* § . 

[00 04] ZtltX'lZ, ««<0ffl*j&»4>7-?HU'fl:^ 
fjt&fflWC 7^37/1- 7$ y, HbAl ct$£V7iU? 

h v s yno^-ftse © £^«f l a !> >r t ^ iiT 

V^S («fBHB6 1-2 68178, 4$BHB36 1-28 0 

2 9 7. ^^3 - 1 55780, ftRFPS - 1 9 2 1 
9 3 s ^^7-289 2 5 3, ^ffl¥8- 1 5467 
2, Agric. Biol. Chem. , 53(1), 103-110, 1989, Agri 
c. Biol. Chem., 55(2), 333-338, 1991, J. Biol. Che 
m., 269(44). 27297-27302, 1994, Appl. Environ. Mic 
robiol., 61(12), 4487-4489, 1995, Biosci. Biotech. 
Biochem., 59(3), 487-491, 1995, J.Biol. Chem., 27 
0(1), 218-224, 1995, J. Biol. Chem., 271(51). 3280 
3-32809, 1996, J. Biol. Chem., 272(6), 3437-3443, 
1997) . 

[0005] 

£fflvtf;7/U7 h y;UA'ij yftfflffl-fey-t-£^1-|» 

[0006] 

toV) y£>M'lkloZ>m£.fy)Zx? y--y^U:*£ 

zm-tz Z b izm LX*WR*%S$L Uz . 
[0007] -t**>^>, *»BB{iOTwtt«£^S*r 

( 1 ) 7>v? h : sto^)y*mkth ; 

(2) 4HM#>5 7 k Da ; 
( 3 ) SMi§M4 0'CftiS ; 

(4 ) £££j£K§a4 O'CUT ( 1 O^dWDi^a) 
SrHft-f-l). *#JKi4fc. tlS f7* ( P i c h i a ) JS 
7^7 h x;Ua*»j y|«|:B*^a4ffi£#^4 

[0008] *%*%<7)7)V7Yi'to< 

y yK4"t»^£ffl^r 7;i-7 h y;UA-'j yjuvH b a 

1 c*7>yb-f"t4*ft. 7-y-t-f^f /h, ^r^t/(C7 
by^A-y yff-SPffl-fey-9--ijJ;i/H b a l cfHffl 

ffl-by^-SrSfit-rs. 
[0009] 

Pichia sp.Nl-1 Sti, *%ffl%lZ «k 0^ 
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[ooio] YM&wsimmtf&B&mtzts^x&m 
vmx-hh. h^xxva Ytmfc&^xmnMBizw. 

jWlfcHUBIi. Mycocandid alWlSI^^f 
m?l . D B B t «t 4 3 Q--ftfeC*J V >"CMfeWB*> 

D-#77h-7.. X?D-X, ~?)i>b 
-X, y?b-X, 77 4 J—XObWMtTyWftliZ 
&^X 1>%ffirrth%\,\ D-7>3-7, D-rfy? 
b-x^ Zt>iz^mhX7 7b-x, yyjs-xiz 

[ooin y±<m%frt>. rmmmmmfemi 
awaz*. a 3 is, mtt¥&WL£, 1 9 

8 0^) KUltfoT. *S1*{±P i c h i a£tJR-f 
*Httf*Si:|3|£$iut. #gjac{4, Ji^MH^im 
S«IS54#I*3j»fSBfS5»rt , ffft*^- FERM 
P - 1 7 3 2 6 i: LT1Ftt$ixT ^4 . 

(Dm 

Wmr> : fF£TlZ7)\,7hi'JW<Vy$ : W4tLX. Km 
( 2 ) ft=HL 

yjU^T&iS itXSDS-PAGECOl vf tllZ iott, 
^4^5 7 k D af&4.r b^Hiltz. Ltltfi 

4. 

( 3 ) 

i&K££-f4. 

( 4 ) ££&£®B 

1 0 mM >J >ffimM ( PH7 . 0)#T\# 

ST'* 4 . 

[00 1 2 J Cil^mtf^TS*^^7;U7 hv-;UT 
$ yi8flJS&OfB£{4&V\ ^i57kDa(7) 
-t7a-y h*^1I)£$ftT^4|5]ac7,g#5g^^i» 
Mi-OvSrl*. L£#oT#g|^i£r$g#irej>4. 

77k? by^\''J yBHfcBWiStttt, IBRRfcfcJ: 0$ 



"t i i t fc J: 0 Mfet iZt tf? * 4 . SRfttlWifFfc 
it, 7i^7Wb*'JW, 7inty, ^X5>7A 

**t-#4. *4v^i, ^/i^y?'-- v&m^xmit 

%bLXit* WiS^sy— fef~4-75 77yf-tru 

iiT^4. 
P«tf>I!il7fi£ . 

;w n* 'J y iHkB&g * a^-r 4 *t&*rca*itf \ ^mx- 1> 

J:V>. -e<O^*0Ji:LTtt, Pi chi a sp.Nl 
-11* (FERM P-1 73 2 6) Wf^S. 



imx-tm-t 4 . 7 ;p ^ h y < u y i m-com.mm t 
t&tsmzm^x . 7/u? h y^N'u yiKbs*s:»* 

7;U^ h v-y^N'U ySrBt-^fi*a[i;-tii&tt4: UT 
it, (Wlt(f M9S ) {C771/7 hx^N'iJ 

Mft*0iRLfca. M**7Uyf-r^x*^TKlW- 
4. d*i£HiS<Cvft8tu 7)v? YisMVJvffle&m 

& -tts *?Sttffl^ * ft 4 i fc tf-C # 4 . W ^ *»tt 
-^D-ehi/7 7-r-, HPLCsSr^fciOftH-fiC 
t4. 

* «y h b 1 4 . ltfm<F>7 IV9 h y;W^' 'J VT -v 
*.4* v bit, aHWBfcftd 7^7 h^A'iJ 
^^^=5r< 1 1 HOT y-fe-f tc-Hi-**Tt-tr. AS 
WW4, =¥-yht4. *SWH^)B*fcJniT, T-y-fe-ffc 

■^tti^p^-df yr— moms, *v 0 ry-y 3 y 
^-7f^^c^7/U7 hy;^<uyt L<(4-e^fy1 

^^7/1^7 hy^N''jyK-fbPS(4S^c7)^T% 
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[0013] ZblzMnW&lz&^Xlt. *%miHb 
Al c7-vbJ*-v}-Mmtt&<, HbAlc£Stf£ 

IZt tfX'Z h> Lfctf^X. *miCD H b A 1 c 7 >y 

t^7Hi l&nyiv? bisiwojyr 

hzz uzmmMmmttdimQmffimmzists. 
TO-by^-fciyHbAi ctmm^y+r-zm&t 

[0014] BBMW£flJ^&*£fctt, 
fcfiM*-r& . i £ fcWBSrfln *.X9fi&)Mr&km%t 

[0015] *-tfynm. -t-m. s&sffi&k* m 
( 0< i i£&&mm ) a x tsmvmm ( m t tr a g / a g 

Clil) kite. *T4X-*-£*tri8«fc#fc: 

mat. mmmtxwsc&mijMzmfetz. 

>\ ^x^AMift, 7x7>-*>v< r--9vU7x-r-3r 
[0 0 16] 36<c£-2K>'«ff. SOUSES: 
T. Mtm^T^x-?$rfflv^#$>l>. 

t>, fffflfffifc Lxmmaxi/y^o^ry^u^ 

(MilfAg/AgC kkfc£. 

[00 17] i^n^«^fflv^l»^d>. S^iRK 



<?)7/p? h s^woj yf^L^^f a- y 7V- 
x 3 y^-7^v\ i£®*<D7/U7 h isjwvj ym& 

[00 18] HbAl cffilfflHry-9--i:L-TfflV^|>li 

±^7^7h^A-yy|tilffl-fey-9--t^ $ 

<^P'oilTi3y, MxtiBiosensors -Fundamental and 
Applications-AnthonyP. F. Tuner, Isao Karube and G 
eroge S. Wilson, Oxford University Press 1987tzf£® 
ZtlX^h. 
[00 19] 

mw\ i . 

Pi chi a sp. N 1-1^(4. M9Slgtfi (Na 
2 HPO, 6%, KH 2 P0 4 0. 3 %. NaCl 3 
%, MgSO, 0. 01%, CaCl 2 0. 01%, D 
- TVl^r/-* 1 % ) 1 5 0 m He, mMMb LT^iUK 

0 . 5 2%^7/u^ b >-;i/A'y y taanLfc^WdS* 

LJt. 7;l/^ h^/UAy yii, Keil. P (Acta 

ChemicaScandinavica. B, 3 
9, 1 9 1-1 93, 1 985) fcEawarifcfcLfctf 

rvxx-wmk. m^rn. (9ooog, 2 o$hsl 2 

0) tcj; 0*«m«BJaSrl»*Lfe. ( 6 

9, 8 0 Og, 9 0^H. 20) S:flV\ *<r>m*n 
JRt, 1 OmMyylSMKft (pH7. 0 ) r-lftjWr 
Uc. ;cOiotLTliMUc*?§14B^. DEAE 
-5PWSrfflV^|fc'f XyjmtuibT'yyj-lzX 

ti, NaClilO. 3 3M#i£TJ8aj3nfc (0 
4) . 

HI60J2. 

mnm 1 te*jv>T»t*i/sii«»*tco^'c . g - 3 0 

00fiyJ±%f&\^X'f)Vbi!h9'O~?b'7y7 -i—lzXh 
J rt=?&.<nW%£ft t J:*>tzkZ.b. ^HPftfr 5 7 k D a T 

ftiit^^k^rofc (05) . $<o(c^ii^^vS 
ttH^SrSDS-PAGET-^fUck^^. ^tiO^ 
5 7 k D a CA'y HAmgSiut . £il&e>t£%0> <t> . 

N l — l &<?>±m-tl 7)V9 h x;^<y y»ftB*«4i- 

iMS$ 5 7 k D a(Oyy//Krf r-'^T'J>l> CI k ft 
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II. P. 2 2. ¥^4^)^|fi®§il-CV^ffi^^## 
(;:. 2mM7x7-yk 1. 5mM 4-7$/7yf- 
f>J y , 2 U/m 1 ^/P:** fe'#4TT'. 5 0 5 

SUM 3 lizs&anumx. x o ft ^ . 4 0 °c# 

fc. XmZlOmMVyMWffiWi (PH7. 0)«f 
T\ 3 0. 3 5, 4 0. 4 2. 4 3*J«klA4 5*Ctf)#iB 

04HRMHtffilUbtt. WKgttMUSLfc. IS 

m£0 2 K«r . i&mi 4 0 xasTF^jajwaifrsKje 

HMM 5. 

7^7 hy^A'j yRftBXaj&gffj 

fflwc 7/^ h x^a'u y®HI«*Stt£«!l5£ Lti . ft 
(4. Hl»ffMfflpaETfc*Jtt**B*<^Stt«: 1 0 0%h 

SSJgifcfcfflvvc, 7/u? h$^A'yy®HIJ!*ai1x<97 
;u^h^A*ijy««ts#ttt:ov^a(€L/i. 1. 5 

mM 4-7S7 7yf-f;y. 2. 0mM7x7- 
/k 2 U/m \*<lV**~/y~ fc?0)£RSETT\ Sffltl 
4«aRI5$-*t. teft*Bl7fc*r. ^USS^/P? h 

x;PA' 'J y fcjtt & K mfltttt 3mMt&oft. 
2BIH7. 

7^? hy^A-ij yitm8mm-ty*r-cDffim 

Pichia sp. Nl-1 ^i^SJfittiilS 1 0 



WKfcJ: fc. ffJ«Ufc»3R«ffiS30 , Cfc:fifcffl 
LitlOmlPBS (pH7. 4) fltCffALfc. 

(ciMc^/P? h^;kA't)y7K?§?S5 0-7^ 7ny >y h 

*>. *^<0fT«7;U7 h y^A'y yBtffcB*£JB^fc 
h i/jW n* 'J y £ ft d £ b . 

[0ffi<7)©|i&tftBB3 

[01] 0 1 (4. #»07/l^ hy;W\''J yBMfcS 
[023 02(4. *«WW7;^hS/A'AU>«fljp 
[03] 0 3 ii . *&«51<*> 7MhW \' 'J yff-fflffl 

-try-9--OgtB&0Sr*-f. 

[04 ] 04(4. #fHH«o:7/l^ bi^A'D ygHtB 
DEAE-5PWSrfflv^4Hl>f3rysm^o"7h 

[05 3 05(4. *»7;^ h^;UA*'j yBMfc» 

[06 3 06(4. ygHfcP 

*fciUrr#8&K4 *yii Jlflfl^<0»»£^r. 
[07 3 07(4. *fHB(07;l'^h^A*»jylMt» 

[083 08(4. *f6BB07/P7h^A*yyffjUffl 
•fe 'J 7V-^ a y^-7'€r*1" . 

1. 

2. pH-mV^ 

3. I-vayA-? 

4. iSSfl;!! 

5. jgffli 

6. 7;u? hi^Ay yit-fcgis 

7. wm 
8. 

9 . i o m m y y^mmm ( p h i . o ) 
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